A previous observation, using a few representative laboratory strains, that rabbit antisera raised against isolated surface fibrils might be useful in identifying Actinomyces viscosus and Actinomyces naeslundii isolates to their correct numerical taxonomy clusters was reexamined with a large culture collection, including clinical isolates from three different laboratories. Strains were first identified by a slower standard procedure, including agglutination with anti-whole-cell antisera, catalase test, and gas and paper chromatography as needed. Indirect immunofluorescence tests indicated that antisera raised against fibrils of strains representing the three principal taxonomic clusters could separate most strains into their correct clusters. The antisera were particularly successful in separating two taxonomically distinct groups of A. naeslundii, clusters 3 and 5, but could not separate A. viscosus belonging to the principal cluster (no. 1) and minor clusters (no. 2, 4, 6).
A previous observation, using a few representative laboratory strains, that rabbit antisera raised against isolated surface fibrils might be useful in identifying Actinomyces viscosus and Actinomyces naeslundii isolates to their correct numerical taxonomy clusters was reexamined with a large culture collection, including clinical isolates from three different laboratories. Strains were first identified by a slower standard procedure, including agglutination with anti-whole-cell antisera, catalase test, and gas and paper chromatography as needed. Indirect immunofluorescence tests indicated that antisera raised against fibrils of strains representing the three principal taxonomic clusters could separate most strains into their correct clusters. The antisera were particularly successful in separating two taxonomically distinct groups of A. naeslundii, clusters 3 and 5, but could not separate A. viscosus belonging to the principal cluster (no. 1) and minor clusters (no. 2, 4, 6) .
Members of the genus Actinomyces are very numerous in clinical samples from the mouth but are often difficult to enumerate rapidly and confidently. Current isolation and identification schemes for Actinomyces viscosus and Actinomyces naeslundii rely heavily on a combination of partially selective media (5, 11, 17) and a battery of serological and biochemical tests (8-10, 13, 16) . Although these species are known to be somewhat different ecologically (4) and by numerical taxonomy (7) and DNA hybridization (3), some investigators continue to ignore their taxonomic status by reporting data from clinical investigations in terms of "total A. viscosuslA. naeslundii."
One of our laboratory's aims is to develop a simple identification scheme which is consistent with accepted classification and which allows rapid differential enumeration without subculturing. Our recent findings that surface fibrils purified from strains representing the numerical taxonomy clusters differ antigenically and that standard strains can be correctly assigned to clusters by immunofluorescence (IF) with antifibril antisera (14) , offer an avenue to achieve this goal. This report compares an indirect IF method with our standard identification scheme in identifying a large culture collection including many recent isolates from three different laboratories.
A total of 213 strains were used, including 30 of the strains used to establish the six clusters of Fillery and co-workers' numerical taxonomy classification (7) ( Table 1) . One hundred forty-seven strains were recent oral isolates: 14 were gingivitis-associated strains provided by S. Syed, University of Michigan; 28 were dental plaque isolates provided by P. Marsh, Porton Down, England; and the remainder were coronal and root surface dental isolates and tongue dorsum isolates from our laboratory. standard identification procedure (6) , which is based primarily on agglutination with anti-whole-cell antisera and catalase activity. Gram-positive rods other than A. viscosus and A. naeslundii fail to agglutinate with these antisera. Gas chromatography of end products and paper chromatography for cell wall sugars were used to confirm that serologically nonagglutinating strains had characteristics inconsistent with A. viscosus and A. naeslundii. The strains were assigned to one of the three major numerical clusters. These include the following: cluster 1, typical A. viscosus; cluster 5, typical A. naeslundii; and cluster 3, atypical A. naeslundii, according to Fillery et al. (7) . By current methods short of repeating the whole numerical taxonomy linkage, all A. viscosus strains, including those in minor clusters 2, 4, and 6, would be identified together in cluster 1. Together there were 105 A. viscosus strains, 26 A. naeslundii cluster 3 strains, and 49 A. naeslundii cluster 5 strains.
Each of the strains was reacted with each of three absorbed antifibril antisera at their optimum working titer, using an indirect IF procedure exactly as described previously (14) . These antisera were raised against fibrils of strains WVU627 (A. viscosus cluster 1), B74 (A. naeslundii cluster 3), and TF11 (A. naeslundii cluster 5). The antisera were diluted to yield the brightest homologous reaction but negative heterologous reactions and applied to smears of the strains for 30 min, followed by 15-min washing with three changes of 0.001 M phosphate-buffered saline at pH 7.2. Fluorescein isothiocyanate-labeled goat anti-rabbit gamma globulin (Cappel Laboratories, Cochranville, Pa.) at a dilution of 1/50 was applied for 30 min and washed in phosphatebuffered saline before examination. Appropriate homologous and negative controls were included on each slide. All slides were scored by the same examiner who assigned categorical ratings of the degree of fluorescence ranging from 0 (none detectable) to 4+ (equivalent to bright fluorescence of the homologous control). The number and percentage of correct representing Fillery and co-workers' numerical taxonomy clusters are summarized in Table 1 . In general, the strains could be assigned to their expected groups according to strong (3+ or 4+) reactions. There were some exceptions, including an aberrant reaction for WVU626 and a few weak or negative reactions for H272, 8A06, W1096, and B25. None of the strongly reacting strains gave clearly positive reactions for more than the one antiserum. It is significant to note that W752, the only A. naeslundii strain classified by Fillery et al. into numerical taxonomy cluster 1 (7), had an IF reaction reflecting its numerical cluster rather than its species. Of the five strains representing minor A. viscosus clusters 2, 4, and 6, three reacted strongly with anti-cluster 1 antiserum and none reacted with antiserum specific for A. naeslundii clusters 3 and 5.
Figures 1, 2, and 3 summarize positive and negative IF reactions for all of the strains examined, including the standard strains listed in Table 1 . Results for anti-cluster 1 (WVU627) fibril antiserum are shown in Fig. 1 . Considering any degree of fluorescence as positive yielded 86% agreement with the standard identification scheme. There were 27% false-positives with A. naeslundii cluster 3 strains, which are also known to agglutinate with antisera against whole cells of cluster 1 strains, and no false-positives with A. naeslundii cluster 5 strains. Only one non-A. viscosuslA. naeslundii strain reacted positively. Using 3+ or 4+ as the criterion for a positive reaction virtually eliminated the problem of incorrect positives among cluster 3 [3] , 49 A. naeslundii [5] ) with anti-A. naeslundii cluster 3 antiserum. Format of graphs is the same in Fig. 1 . Antiserum was raised against A. naeslundii B74 fibrils. tivity with strains identified as A. viscosus or A. naeslundii cluster 5, regardless of whether any fluorescence or only bright fluorescence was used as the criterion for a positive reaction. None of the non-A. viscosuslA. naeslundii strains reacted. However, only half of the A. naeslundii cluster 3 strains reacted correctly with this antiserum. Some, but not all, of the nonreactive strains were those which yielded the incorrect positives noted with the anti-cluster 1 antiserum.
Incorrect cross-reactivity was also not a problem with the antiserum against A. naeslundii TF11 (cluster 5) fibrils (Fig.  3) . Only 5 of the 105 A. viscosus and 2 of 26 A. naeslundii cluster 3 strains gave incorrect positive fluorescence, and some of these reactions were weak. About 10% of the strains identified by our standard methods as A. naeslundii cluster 5 strains failed to react with the antifibril serum.
Taken together, the data demonstrate the potential of antisera raised against isolated surface fibrils to discriminate rapidly among clinical isolates conforming to a recognized classification scheme. That entries in the data base from which Fillery et al. constructed the Actinomyces sp. similarity matrix included some serological tests (7) suggests that antigens contributing to dissimilarity among the clusters may be located in their surface fibrils. It would be natural to expect this from their ecological and attachment ability differences as well (4) . It is significant to note that the cluster specificity seen in this IF study is not far removed from the IF serological classification scheme developed by Gerencser and Slack, who used absorbed anti-whole-cell antisera to separate strains among several serotypes (8, 16 
